JET PROPULSION LABORATORY INTEROFFICE MEMO
TO M. Eimer 'FROM _G. L. Hobby DATE _11/11/60

SUBJECT _Lederberg Life Detection System for Mars Soft Lander (1966)

The proposed oversll system can be divided into thres subsystems, each
ecspable of independent ag well as integrated operatlon. The essentiel
funetion of each of the cystems vill be phase eontrest microseopy,
microsbsorpticuspectrophotometry, and growth detection.

System I. Basic System - Phase Contrast Microseopy
A. Punctions
1. Wamwmnwmmwemnimam
or surfece.
2. Transport the sample tn a device which will prepare it for
density fractionstion.
3. Praetionate the sample aceording to perticle density.
k. Transport the low density frastion to the stage of a phase
contrest microsecpe.
5. Video obeervation of scaple
B. Speeifiestions
‘1. Sample Collection
8. The method of semple eollection must not be from
aress subjected to retro-rocket blasts during the landing.
b. Fertiele size should be limited to that whieh is
eompetible with optimm sample menipulation and micro-
scopie observetion.
¢. Size of sample mst be sufficient to ensure & high
probability of obteining & viabls particls.
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2. Preparetion of sample
Sample should be treated to encourage deadsorption of
nicroorganisns from mineral particles to provide density
separation operation.
3. Mass Density Separsetion ‘
a. Partieles heving muss densities greater than 1.2
must be seperated fran particles having densities less
than 1.2.
b. Farticles in the class of grester density will be
diseaxded; perticles ¢f lower density will be retained for
cbservation.
hwm
The refined sample rust be transported to the stage of the
phase eontrest mieroseope for observation under conditions
optinal for phese-contrast nlervscopy.
5.1 Video, phase contyast microscope system.
a. The stage of the miczoseope will require an sutefocusing
gystem and horizontal alignment eapebility.

b. Optieal system: N Uil b
1) Resolution: 0.5 mierons C &'&uﬁkz) EGL/\”) UNE 1
[ 2) Magnifieation: Approx. 1000 dimtmz 40%,
\ A\ I ted s tarit \gpt i

6. Discrimination System
a. Will permit observation of particles having internal
struetural detail, but not opaque particles or those having
homogeneous optiecal trarsmission.
b. Will compress data from selected particles to a specified
minimum level in crder to reduece bandwidth requirements.
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Systen II. Microabsorptionspectrophotometry

The purpose of this experiment will be to obtain abaorption spectra
of selected particulate meterial in arder to sttempt biochemical snalysis
of the chemical eomposition.

The experiment will utilize the sample colleetion, processing,
fractionation, transport and vidicon mieroseope of the basic system.
Abgorption speetrophotometry will be done on individual partieles. This
will requive that the stege of the microseope be designed to elign the
selected partiele in the optieal esnter of the microscope in mreparation
for the spestrometric cbservetion.

The monochromator should provide a spectral coverage between 2400 to
8000,A, with a resolution of 10 A. A compromise system would cover 2:00
to 4400 with 50 A resolution.

The detection system should be eapable of ovserving eight intensity
levels.
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System IIT Growth Experiment
The purpose of this gystenm is to attespt to cultivate and grov
mieroorganisms ecllected fram the soll or atmosphere of Mers.
A. Funetions
1. Colleet a sample of soll or dust.
2. 8ift the gross saxple and selest particles of a sisze consistent
vith optimal functioning of system.
3. Deposit these particles in suitable growth capsules or chambexs.
5. Periodieally transport the growth chambers to the stage of
the mierosecpe for video inspection.
3. Or elternatively, periodically transport the growth capsules
to a photometris deviee foar optical density meagurements and to
PH moter for' pH nessurements.
B. Spesifisstions
‘1. Segple Colleetion
a.mmwmmmnmwim
mekes 1t neesssary to eansider the possible effeet of
lander.
b. If the saxple is obtained fxom the atmosphere of Mevs,
direct deposition of the solid phase into the growth eapsules
may be possible. However, if soll samples, eontaining
mterial in the form or felatively large grains ars obtained
sifting of the sanple may be neeessary to obtain particles
vhieh may sasily be deposited into the eapsules.
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2. Growth Capsules
2. Growth espsules mist be trunsported periodieslly to the
mieroscope stage.
b. Severel hundred eapsules eontsining different types of
grovth media will be necessary.
¢. The faees of the capsules must be ecupetible with good
optical inspection of the biologieal samples under the
miexroseope.
€. The eapsule material will require a ryange of optieal
trengmission from 2400 to 8000 X.
e. Capsules must be designed to prevent exeessive evaporation
of water from media.



